Molecules of the Millennium
Epilepsy is a neurological disorder characterized by excessive electrical discharge in brain, which causes seizures. The therapeutic strategy in countering epilepsy involves reducing neuronal excitability through different mechanistic pathways. Most therapeutics currently used in the treatment of epilepsy is either directed towards blocking voltage-gated sodium and calcium channels or potentiating gamma amino butyric acid (GABA)-mediated neurotransmission, with little focus on voltage-gated potassium ion channels, despite these channels having a major role in the control of all aspects of neuronal excitability. It is reported that functional impairment of potassium ion channels, either by mutation or inhibition, results in epilepsy. [1] Retigabine (D23129), N-[2-amino-4-(4-fluorobenzylamino) phenyl] carbamic acid ethyl ester is a close structural analog of the centrally acting analgesic flupitrine. It is a purple colored compound with a molecular weight of 376.23, calc log P of 2.0 and a pKa of 10.8 (calculated as free base). Retigabine dihydrochloride appears to be hygroscopic, as medium to longterm storage at 18 °C (with presumed freeze-thawing) produces significant amounts of ring-closed product 5-(4-fluorobenzylamino)-1,3-dihydro-benzimidazol-2-one and small amounts of uncharacterized oxidized products. Therefore, it is preferably stored as the free base, isolated from light. [2] Retigabine has a novel mechanism of action that involves opening of neuronal Kv7.2-7.5 (formerly KCNQ2-5) voltage activated K + channels. These channels (primarily Kv7.2/7.3) enable generation of the M-current, a sub-threshold K + current that serves to stabilize the membrane potential and control neuronal excitability. [3] In addition to acting on potassium ion channels, retigabine also affects GABA neurotransmission in the GABA A receptor, which is a key inhibitory receptor in the central nervous system and is implicated in epilepsy. [4] Malfunctioning of the GABA A receptor leads to hyperexcitability in the brain, which causes seizures, making this receptor an important target for antiepileptic therapeutics. Apart from increasing the concentration of GABA in the brain (by either enhancing GABA synthesis or blocking GABA metabolism), retigabine allosterically potentiates GABA-induced current in rat cortical neurons in a concentration-dependent manner. [4] Numerous studies have demonstrated that retigabine is effective in a broad spectrum of in vivo epilepsy and seizure models. Retigabine was shown to be active (ED 50 range = 4.0-18.6 mg/kg, i.p.) against electrically induced seizures and against chemical seizures induced by pentylenetetrazole, picrotoxin and NMDA in mice. [5] Retigabine was also reported to attenuate sound-induced seizures in DBA/2 mice, a model of genetic epilepsy. [5] In the full amygdala-kindling model of complex partial seizures in rats, retigabine, at 0.01 to 5 mg/ kg, i.p., has been reported to dose dependently increase the threshold current for induction of after discharges. Following stimulation with the after discharge threshold current, retigabine (5 mg/kg, i.p.) also reduced other seizure measures including seizure severity, seizure duration, total duration of behavioral changes and of changes after discharge. [6] A number of recent studies have reported that retigabine can relieve pain-like behaviors in animal models of neuropathic pain. [7] [8] [9] Some animal experiments using mouse have shown that retigabine (1-10 mg/kg, i.p.) can dose dependently reduce anxiety-like behaviour. [10, 11] Retigabine is rapidly absorbed and distributed, with an oral bioavailability of 60% and a high volume of distribution of approximately 6.2 L/kg. [12] Plasma protein binding of the drug is approximately 80%. The relatively high systemic bioavailability after oral administration suggests that retigabine is resistant to first-pass metabolism, a finding confirmed in multiple species. Retigabine is metabolized exclusively via phase II hepatic glucurodination and acetylation. [13, 14] In clinical multiple oral-dosing studies, it has been demonstrated that retigabine reaches steady state on the third day of dosing. [15] Relative exposure appears to be dependent upon the dose administered, but does not exhibit accumulation. Plasma retigabine rises following zero-order kinetics, and decays following first-order process. Gender differences in exposure have been noted with female subjects exhibiting higher plasma concentrations of the drug after single oral administration (200 mg) than male subjects. [12] Excretion of retigabine appears to be predominantly renal. In humans, 84% of an administered dose of [ 14 C] retigabine is recovered in urine either as unchanged parent drug, N-glucuronides of retigabine, or in acetylated form. [16] After oral administration in rats retigabine shows a therapeutic index of 28.8, which compares favorably with that reported for other antiepileptics, such as carbamazepine. [17] Only limited published data are available for retigabine in humans. Human studies suggest that retigabine is not associated with tolerance, dependence, or withdrawal liability. Tolerability was reported to be good when retigabine was titrated-up to its effective dose range (600-1200 mg/day). [16] In fixed-dose healthy volunteer studies, 500 mg appeared to be the maximum tolerated dose (MTD), although it is known that the MTD in epileptic patients is considerably higher. In up-titrated volunteers, 700 mg per day retigabine was tolerated without any dose-limiting adverse events. [15] Adverse events for both fixed-dose and up-titrated dosing of retigabine were found to be similar and included mild dizziness, headache, asthenia, nausea, and somnolence. At doses greater than the MTD, retigabine was associated with chills, pain, symptomatic Retigabine: A novel anticonvulsant drug Retigabine: A novel anticonvulsant drug Retigabine: A novel anticonvulsant drug Retigabine: A novel anticonvulsant drug Retigabine: A novel anticonvulsant drug hypotension, myalgia, sweating and vomiting. [15] Retigabine has successfully completed Phase II clinical trial with the FDA for the treatment of epilepsy. [18] As compared to other antiepileptic agents, retigabine is unique in that it selectively activates potassium ion channels Kv 7.2-Kv7.5 and not cardiac Kv 7.1, thereby avoiding cardiac side effects. [19] The antiepileptics, as a drug class, are routinely used in the treatment of a number of disease states in addition to epilepsy. Retigabine is highly efficacious in a broad-spectrum of in vivo epilepsy and seizure models. A comparison of antiepileptic form activity of retigabine with that of conventional anticonvulsants in in vitro models suggests that retigabine is especially likely to be useful in the treatment of pharmacoresistant epilepsy. Retigabine clearly attenuates painlike behaviors in various animal models of neuropathic pain; it may also prove to be useful in treatment of clinical anxiety disorders. Clinical data obtained thus far indicate that retigabine is well tolerated in humans when titrated up to its therapeutic dose range. No tolerance, drug dependence, or withdrawal liability has been reported. Thus, retigabine may prove to be useful in the treatment of a diverse range of disease states in which neuronal hyperexcitability is a common underlying factor. 
